Identification of an entire set of tRNA molecules and characterization of cleavage sites of the intron-containing tRNA precursors in acidothermophilic crenarchaeon Sulfolobus tokodaii strain7.
The acidothermophilic crenarchaeon, Sulfolobus tokodaii strain7, was isolated from a hot spring in Beppu, Kyushu, Japan. Whole genomic data of this microorganism indicated that among 46 putative tRNA genes identified, 24 were interrupted tRNA genes containing an intron. A sequence comparison between the cDNA sequences for unspliced and spliced tRNAs indicated that all predicted tRNAs were expressed and all intron portions were spliced in this microorganism. However, the actual cleavage site in the splicing process was not determined for 13 interrupted tRNAs because of the presence of the same nucleotides at both 5' and 3' border regions of each intron. The cleavage sites for all the introns, which were determined by an in vitro cleavage experiment with recombinant splicing endonuclease as well as cDNA sequencing of the spliced tRNAs, indicated that non-canonical BHB structure motifs were also recognized and processed by the splicing machinery in this organism. This is the first report to empirically determine the actual cleavage and splice sites of introns in the whole set of archaeal tRNA genes, and reassigns the exon-intron borders with a novel and more plausible non-canonical BHB structure.